Apoptosis induced by low-dose paclitaxel is associated with p53 upregulation in nasopharyngeal carcinoma cells.
Paclitaxel exerts its cytotoxic effect by kinetic suppression of microtubules that block cells in the G2/M phase of the cell cycle and trigger apoptosis. To investigate apoptosis induced by paclitaxel in nasopharyngeal carcinoma (NPC), and its possible molecular mechanism of action, the human NPC cell lines HNE-1 (bearing wild-type p53) and CNE-2 (bearing mutant p53) were treated with different concentrations of paclitaxel. Apoptosis was determined by staining with propidium iodide and also by DNA fragmentation. Protein expression levels of p53, bcl-2 and bcl-xl were examined by Western blotting. Activation of caspase-3 and cleavage of poly(ADP-ribose) polymerase (PARP) were also studied in paclitaxel-induced apoptosis. We showed that paclitaxel inhibited growth and induced apoptosis in both cell lines but that the p53 mutant line (CNE-2) was less sensitive to treatment with low-dose paclitaxel. Caspase-3 activity and cleavage of death substrate PARP were significantly increased in a dose-dependent manner, both in parallel with the induction of apoptosis and growth inhibition of NPC cells. We observed a striking increase of p53 protein levels in NPC cells exposed to 1 and 10 nM paclitaxel but a marked inhibition at 100 nM paclitaxel treatment. An inhibitor of caspase, zVAD.fmk, blocked the apoptotic morphologic changes and DNA fragmentation but did not change the rate of cell death or the protein levels of p53, bcl-2 and bcl-xl. In summary, low-dose paclitaxel inhibited cell growth in NPC cells and induced apoptosis possibly by upregulation of p53. In contrast, cell growth and apoptosis induced by a high dose of the drug occurred in a p53-independent manner, which may directly initiate downstream events of apoptosis.